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the military^ focusing on the evolving concept of literacy. Finally, 
the paper examines the current literacy policy, the major literacy 
programs under development) and the innovative uses of technology in 
literacy instruction. Computers receivea special emphasis. A 
five-page list of references is provided. (?LB) 



****************************************************** 

* Reproductions supplied: by EDRS are the best that can be made * 

*::::::: : . : : : : : : f rOtt . the Or igillal : dOCUment i * 

************************************************ 



GDC Technical Report No. 22 



LitefaGy InstruGtion in 
the Afmei Forces 



Thomas M. Duffy 
November 1985 




JJ^Iy»d^fiom ttM person or OfQtfMuHoh 

_ ofiginutno.it.- 

O Mlooc^MmiJiiM biin 

^on^ ntctMMHy rtpriiehl cimm 
Oeu pbiSton or poNcy. 



'^PERMISSION ?QflEPBODUe£lHJS 
MATERIAt HAS BEEN GRANTED BY 



TO THE EDUCATIONAL RESOORCES 
INFORMATION CENTER (ERIC).** 



EKLC 



About the CDC 



The Cbmmuhicatiohs Design Center was established in 1979 to sc ve communication 
probjems In business, Industry, government, and the professions. 

The goals of the Center are: 

• to encourage ihterdiscijslinary approaches to the solution of visual and verbal 
communication problems; 

• tb prbmote cobperatioh between cbmmuhicatidn restafchers at the University and 
those dutside the University whd have practical interests in communication 
problems; 

• to provide^ resources and ah organizational setting for research in visual and 
verbal cdmmunlcatldn; 

• to train professidhal writers; researchers, and teachers; 

• to promote the development of educational materials ifor communicatidn programs 
on and off the CMU campus. 



This repdrt is one df a sert^s frdm dur dn-gding research dh cdmmuhlcatidn and document 
design. If you have questions or comments on this report, or if you would like td find du: 
more about the activities of the CDC, contact: 



Director 

Cdmmuhicatidns Design Center 
Baker flail IBB 
Carnegle-Mejion University 
Pittsburgh, PA 15213 
(412) 578-2906 



EKLC 



3 



tlTERACY INSTRUCTION 5N THE AHMED FORGES^ 



Thomas M. Duffy, PhD 
Commuhteatibhs Design Center 
Carnegie Mellon University 



1 



Armed Forces persbrinel must operate and maihiain some of ttie most 
sophisticated, costly, and dangerous equipment in existence. B^ecause both 
complexity of this equipment and the massive numbers of persti^nnel who must 
be trained each year, literacy is perhaps more critical in the Armed Forces 
than in any other segment of our society. 

This paper Iboks at these efforts by the services to identify where the 

need exists and how to provide literacy instruction when die need is identified. 

We will begin by discussing the literacy context of a milltaiv career, not so 

much to quantify or precisely define ''literacy but rather to provide a 

perspective on how literacy is or may be used in tlie services. We will find 

the demands much higher than for comparable civilian careers. We will then 

look at the development of literacy programs in the military, focusing on the 

dvoivlHg concept of literacy. Finally we will examine the current literacy 

policy, life major literacy programs under development and the innovative uses 

of technology in literacy Instruction. 

THE MILITARY COI^TEXT 

Approximatefly 350,SGd individuals enter the Armed Forces each year. 

This group Is selected from a much larger group of applicants tlirough an 

extensive aptitude and ability testing program which includes paragraph 

comprehension and vocabulary subtests, thus this testing provides a 

mechanism for selecting applicants with "adequate"" literacy skills. However. 

given the number of personnel required to maintain military readiness in 

compafisoh to the size of the pool of pbtehtlai enlistees, sucli ah explicit 



selection strategy simply Is not fra^ble. While "literacy'' selection is implied 
In testing, the only explicit application has tieen to insure that applicants have 
basic decoding skills. Thus wtiiie the distribution is truncated at the low end. 
the literacy levels of the enlistees roughly represent the abilities found among 
high school graduates. The median reading grade level (R(3L) of entering 
recruitt is 9.5 m compared to a national average of 9.6 (Sticht. 1982). 
Apprbximately 40% read below the ninth grade level and 6% below a seventh 
grade level. 

While the literacy sidils are typical, the demand for literacy is anything 
but typical. The recruit enters a new society in which an unfamiliar set of 
rules govern virtuaiiy every aspect of iita. In approximately eight weeks the 
recruit must learn about the legal restrictibhs; the authority hierarchy, and 
appropriate responses to individuals at various positions in it: health, safety, 
and secuilty requirement; the sdciai services available and how to aiscess 
them; and the basic requirements for maintaining personal self and quartans. 
There ate manuals which provide ait of the relevant documehtatidh ^d these 
manuals also serve as the text for the classroom ihstru\:tion in recruit training. 
Sachar and buffy (1975) found that while literacy sklil was unrelated to 
nbhacademic performance in recruit training it did predict success in the 
academic phase, thus from the very beginning of a military career there are 
signiflcant literacy demands. 

After recruit training the enlistee enters technical skill training. Since 
rndst new enlistees enter the service directly but of high school they possess 
few technical skills. Yet within a very short time they wil! be expected to 
operate and maintain smte of the art equiprnent. there are well over 9.000 
technical training courses offered by the services to provide the necessary 
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training^ ranging from a day \o six itiomhs. For soma technical jobs the 
ihdividdai may spend over a year In training before e^r going to the job. 

While there is considerable hands oh experience and lecturing in this 
training, text is central to all of the training programs. Sander and Duffy 
(1982) found an average s^gnment of up to 30 pages of text In group 
paced courses and up to an a^rage assignment of 94 pages in Mie self 
paced courses, in a study by Sticht at ai (1977), students reported they 
averaged 2 hours each day performing various reading tasks. Consistent with 
the Sander and Duffy (1982) findings, those students in the self paced 
Ihstructfoh (which was also the more technical instruction) reported spending 
more time reading. 

The service also use c^respondence to deliver ihstructloh. Successful 
cdmpletioh of specific correspondence courses is a prertquisite for being 
considered for advancement. In correspondence Instruction, of course, the 
entire content Is presented via text. Sticht, et.al. (1977) found that personnel 
reported spending up to 100 hours in reading for a single correspondence 
course. 

the amount of technical documentation which must be used on the job 
Is extraordinary. For example, a single stack of all of the documehtatidh 
required to support the equipment on the Navy*s nuclear aircraft carrier the 
tJ.S.S. Carl Vinson would be higher than the WasHihgtoh Monument. Over one 
millibh pages of dbeumentatioh are required to support the operation ^'nd 
maintenance of the B1 bomber. 

Of course the simple pr^enee of such massivcl amounts of 
documentation does not mean that the documentation is necessary or even 
used, it would be ihapprdpriate to presume a literacy requirement simply 
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bued bri the presence of texi^. The important issue is whether or hot that 
text ffiiist be used, i^rn (in press) in a study of the information seeking 
behavior of v^icie repairman performing their jobs found that use of technical 
manuais decreased with job experience. Thus, one might presume that 
documentation is only necessary for tlie novice. However, he aiso found that 
experienced mechanics were just as likely to make en-ors as mechanics who 
had never performed the task before. He concluded that while experience 
with the task extinguish^ the use of manuals (as well as people) as 
information sdurcM, it does not eliminate heed for information. 

In another study, Sticlit (1975) gave vehicle repairman specific job tasks 
to perform and provided the relevant technical text. The higher the literacy 
sidll of the personnel the more likely they were to use the documentation. At 
all literacy levels, the performance of those personnel who used the 
documehtatibh was better than those who did not use it. Thus there is 
empirical evidence of the importance of the technical documentation. At a less 
empirical level, there are reports of multi-mililbh dollar losses in equipment due 
to the f^lure to either read or comprehend the technicat instructions 
(Tbomepuu, 1979). And finally, at & common sense level, it is hard to 
imagine operating or repairing ships, airplanes, or tanks without using the 
technical documents. 

Use of the manuals may in fact require quite sdphi^icated literacy sicills. 
The (Seneral Accounting Office (1979) reports one case where the technician 
had to refer to 165 pages In eight ddcumehts and look at 41 different places 
in tliose documents just to isolate and repair one fault in a radar system. 
Bet^use of the complexity of the equipment and the costs associated with not 
utilizing documentation, there is a formal requirement in each service that 
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personnel mait use the tecHnicsU dbcunientatioh diuiihg all maihtehahce work. 
Faiiui^ to have the appropriate manual turned to the appropriate page can. 
and Has. led to discipilnary action, thus the literacy skill demanded by the 
tasks and ihe manuals must be used oh a daily basis. 

iSticht et ai (1977) used a survey approacti to compare the amount and 
kind of reading of cMiian and military wbrkei^. As can be seen in fable 1. 
reading technical manuals is only one of a large number of reading tasks the 
military personnel performed. Further the the mliltary personnel reported 
spending almost twice as much time reading than did the civilian workers. 

Insert Table 1 about here 



In sum, we find a very significant literacy context beginning with recruit 

training and continuing through the military career, there is a substislhtial 

amount of text which is used and the level of use is directly related to 

performance and su^^. Further, the literacy requirements are substantially 

greater the requirements in comparable civilian jobs. 

UTERACV PROGRAMS IN THE PAST 

An examination of the current military literacy programs reflects a very 

inconsistent and perliaps confused ^ew of just what is meant by "literacy'". 

For example, literacy courses are offered to meet both general educational 

and training objectives. One might expect that the curricuium in the training 

courses woUM most clearly reflect the job reading requirements. After all. 

when iiteraq^ 'training' is required as part of the job it is a clear statement 

of the fuhctibhal requirements of the jcb. However, the literacy training 

courses are as likely to have a general adult or tiigh school reading content 

as the literacy courses in the educatioral command (GAG. 1977:1983. Sticht. 
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1982). In fact, both general reading and job raiding ebhteht may be found 
in both educatioh and training course®. Much of the inconsistency can best 
be undei^ood through a consideration of the history of lltefacy instruction in 
the military. 

literacy Programs: The Early Bays 
in the late I8th and early I9th century there are leports of literacy 
instruction being offered to Washington's troops at Valley Forge (Weinert. 
1979) and of chaplains being formally charged with the responsibility for the 
literacy instruction of the enlisted men (Fletcher. 1977). Thus the Armed 
Forces offered literaq/ ihstructibh since the very inception of the services. 
IHowever there was little need tor the use of text in performing military joos in 
those early d^ys. The Instruction seems to have been offered hot necessarily 
to benefit the service but rather to provide basic schooling to English youth 
who chme to enter the service as apprentice instead of attending school 
(Fletcher, 1977). Uteracy instruwtidn thus began as a general education 
objective. 

Uteracy Programs: 1^00 to 1975 
In the early twentieth century, continued growth in both military forces 
and the complexity of equipmeht resulted in a gradual shift from the 
tiaditibnal master-apfrontice training rnodel to ^anroom ba^. group 
instruction. Manuals had to l» written to support the group ihstructibh and 
the role of literacy stdll now encom^^ised the need to comprehend unfamiliar 
ihfbrmatibh preserited in a text to carry out a job. This is the first expression 
in the military of the now familiar and dominant fuhctional objective of literacy. 

The hjnctional requirernen^ for reading comprehen^on skills were driven 
home to the natioh when the Anriy, in I9i8. introduced the first massive 
paper and pendl inteiilgence testing pn^iarn in the United States. According 
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te Reshick and Reshiek (1977) the results of this testing prdvided the first 

indication of a literacy "prablem'' in the United States: 30% of the 1.7 mjliion 

rnen taking the Army Beta test could not uhderstahd the fdnri because they 

couid not read weii enough. 

Acceptance of the functional objective of literacy led to the recognition 

of cbrhprehehsidn as ah important component, but whiie the concept of 

literacy expanded to include both decoding and comprehension skill there was 

little richhms in the understanding of the skills. Reading cbmprehehsidn was 

still a unitary concept a set of skills one applied in a regular manner to 

any text mateHal. there was no distinction between reading tasks in terms of 

the gbiil of reading or the knowledge skills required. 
UTERACY POLICY 

Instructional courses in the rhllltary were, and still are. offered through 
two different offlces or commands: education and training, the training 
rammand is responsible for all of the courses specifically designated to 
prepare the individual for his or her job duties. fhis< of course* constitutes 
the bullc of the instruction. Since a training course is part of the military 
requirement, it is considered part of ''the job." It is taken during normal duty 
hours, and the content is very strictly specified. 

Courses under the educational commahd are aimed at self improvement 
which is usually reflected in the achievement of some civilian certification, e.g., 
high school completion or @ED. ihstractioh in these courses is not 
considered essential to the job; however, until recently it has been common to 
give peiBonnel '^release time'' from job duties to take them. Educational 
courses aire generally offered by local civilian schools as a part of their 
normal curriculum either on a contract basis or through tuition reimbursement. 
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While the objective of literacy instruction had been educational, the 
tonctional view led to a programmatic distinction between literacy courses for 
educational purposes and literacy courses for training purposes. Thus literacy 
Instruction was, and still Is. offered under both the education and training 
commands, titeracy tralriihq was offered as a job training program and 
hence as part of the normal wdrR requirements. However, the "training" 
amounted to a recruit level course in each service and required the 
achievement of reading scores ranging from the 5th to the 6th grade level 
(McGoff and Harding. 1974; Sticht and 2^pf. 1976; QAb.1977). Thus the 
objective of literacy training was very limited In scope, being available only at 
the recruit level and only for achieving minimal literacy. 

Literacy Instruction in the education program Is much broader. Courses 
are offired at the level of adult basic educatidh, high school eompletidn and 
GEO. Additibnallyt personnel may take the courses at any point in their 
career. 

INSTRUCTIONAL DESIGN 

While a policy distinction had been made between education and 

training, the uhidimehsidhal concept of literacy meant that there could be little 

functional difference in the programs, indeed, both education and training 

prbgrarns followed a general literacy model consistent with the view which 

was, and still is. prevalent in the nation s schools (Chall. 1967). This model 

can be seen fn the rneasurement of literacy requirernents and literacy 

achievement in the prbgrarns, in the instructional content and focus of the 

literacy curriculum, and in the instructional objectives. 
Measuring Reading Re quirements 

Literacy training aims at preparing pensidnnel for their job reading tasiis. 
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thus analysis and speciRcatioh of reading reqairements were needed to guide 
instruction. Since reading was considered a general skili, the primary focus 
was on a genenii measure which could be applied widely to index the 
difflcuity of texts. It was unnecessary to know the purpose for reading or the 
nature of the reading tasics, e.g., locate ihformatioh, follow procedures, 
summarize large segments of read tables and graphs. Rather what was 
needed wc^ ah Index of the difficulty level of the material which could be 
compared to the skill level of the reader: an Index of the amount of 
comprehensioh skill required to use the text. 

Since the view of reading was tied to the general model held in the 
schools, a school grade level Index became popular. This scale was intuitively 
uhderstdod when used to describe any text - most people fsel they know 
what is meant by a Sth or 8th or I2th grade reading level. Further the scale 
could be directly related to the reading skill of the individual since tests of 
that skill used the same grade level metric, initially assessing the grade level 
of text was simply a matter of judgement. The criterion for literacy training 
was a graded level which was based dh someone's intuitive estimate of the 
difflcuity of the material (Duffy. 1977; McGoff and Harding, 1974; Fletcher. 
1977). In the 1940*s however Rudolph Fleseh (1948) developed a "readability 
formula'' as a tool for more ob|ecttvely assessing texts. 

A readability tarmula Is ah algebraic equation predicting the difficulty one 
will have in cdrhprehehdlhg a passage based on its physical characteristics. 
Nurnerous formulas have been developed since Flesch's Ihitiai work, and most 
yield a reading grade level score based dh the measurement of the length of 
the sentences and the length or difficulty of the words in the passage (Klare. 
1963: 1976). Each service develojded its own formula and applied it to large 
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samplM of job and training tex^ to specify reading requirements objectively, 
these text rtieasiires are the basis of the predictioh of the level of reading 
skill that Will be required to comprehend the text. 

What is meant by ''reading skill'' and ''cbmprehehsibh'' when these 
formulas are used? If we look at the development of the formulas we will 
find that ''reading skili'^ almost always means tfie score on a standard reading 
cbmprehehsibh test (the reader answers questibhs about paragraphs) and 
''comprehens^'' of the paraage for which the prediction is being made 
almost always means the ability to get 70% or 75% correct on a set of 
multiple choice questions about the passage (or a cloze score equivalent to 
that). Thus In every way the readability formula reflects that unitary concept 
of literacy, i.e., the ability to read a paragraph and answer questions. 
Regardless of the reader's subject matter knowledge (for example, experienced 
and novice electrbhi<^ technicians reiaidihg ah eiectronice text), and regardless 
of the typical reading task (for example, looking up a particular foot, following 
a procedure, or studying for a later t^) a score is derived using the same 
formula to indicate the amount of reading skill required to use that text. (See 
Duffy, 1985, for a more extensive discussion of the interpretaion of readability 
formulas.) 

Thd Ifi^fftJigitteiiiil Ohiiw*tH/ii 

The objective of the literacy ihstruction diftois as a function of whether 
the course is offered under education or training. In education^ the only 
summary objective was to obtain a certificate or diploma. The in-cburse 
requirements for dembhstratioh of skill or ability were determined by the 
civilian educator offering the course. The job reading or readability - 
requirements were only relevant in the sense of providing a broad justification 
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for the need for high school skill, i.e.. for the contract or tuition 
reimbarsement program; 

The training courses, on the other hand, have the very specific objective 
of preparing personnel for future military reading requirements, thus we 
would expect the entry and exit criteria to be closely related to the job 
requirements. However, all of the services used standardized, civilian reading 
tests to assess entry and exiting literacy skills (Sticht and Zapf. 1976; McGbff 
and Harding, 1974). the rtldst frequently used tests, at least since the early 
196d's, are the Gates MacGihite. the Stanford diagnostic, the Nelson Denny, 
and the New York Metropolitan or USAFI. 

the primary objective of testing was to assess comprehension skill. In 
each test with the partial exception of the Metrbpolitah test, Individuals were 
asked questions about prose passages, this was "reading;'' the better the 
individuai performed the better 'reader'' he was judged; to ensure the purity 
of the rheasure of reading skill, the paragraphs topics and the information 
presented were designed to be un^miliar to the reader, thus prior knowledge 
would not enter into, and contaminate, the measure of reading, these 
criteria, like the readability scores, reflect the unidimensional "decode and 
cornprehend" view of literacy skill - the content of the rnaterlal and the 
information seeking task did hot make any difference. 

Given the unidimensional view, we might expect that the grade level 
score required to exit the training prdgrarti would at least match the 
readability scores identified for the job material. However, the officially stated 
objective and criterion for each of these recruit level literacy training programs 
was achieving a 5th or 6th grade score on the designated reading test 
(McGoff and Harding, 1974: Sticht. 1982: Goldberg, 1951). the specification 
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could hot have been the baseRj on readability analyse since the readability of 
the recrait level material was at the 9th to i ith grade level {Sticht and Z^pf. 
1976), well beyorid the limited tralhihg objective* Thus we see that military 
reading requirements are virtually ignored In the instructional objectives of 
these reading programs. 

Ho offlcial training courses were offered for personnel reading above a 
6th grade lerai despite the fact that the average manual In the service was 
found to be written at the 16th to 14th grade level. Indeed theie were no 
literacy training programs available for personnel after the recruit lave! course. 
In part this may have been a matter of economy and In part it may have 
reflected the view held by many in the military that literacy ihstructibn has no 
place in the rniiitary (see Sticht, 1982 for a discussion of the policy issues 
relating to literacy ihstructibn). 

This void in higher level literacy training courses was filled by the 

educatlonal programs. If a supervisor felt one of his or her personnel 

required ihstructidn, that ihdividual could be encouraged to talce the high 

school completion or GED related literacy course. Since enrollment in 

education cbursM was vbluhtary, ah ineenttve of release from job duties was 

offered. Thus the only mechanism for delivering "post recruit'' literacy training 

was courses with a general education objective delivered by instructors who 

are likely unfamiliar with job reading requirements. 
The Instructional Content 

The content of the recruit level literacy training programs, with few 

exceptions, followed the general literacy viewpoint, the instruction focused on 

decoding sidlls. vocabulary developrnent. and "comprehension skills". 

Instruction in reading comprehension involved strategies for< and drill and 
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practice In, reading a paragraph and answering main idea, pdrpose, and fact 
cjuestiohs. Then, as how, elementary and secondary school based reading 
materials were used extensively. Table 2. taken from McGoff and Harding 
(1974), IS a listing of the vaHety of materials being used to teach basic 
literacy to recruits in the military services in the early 197d*s. While there is 
some military content, the objective of that content is motivational. That is. 
while the topic was militaiy oriented, e.g., "Men In the Armed Forces'', the 
instructional approach was still oriented toward paragrr:)h cbmprehensidn. 

Insert Table 2 about here 



This approach to literacy training contrasts sharply with all other training 
programs in the military. Training content is specified very precisely by the 
services. The specification Is based on a detailed analysis of the job 
requirements. Because of the cost of training and the amount of training 
required it is essential that everything needed to perform the job is taught but 
that there Is no instruction on irrelevant or unnecessary topics or sicilis. 
Indeed, because of the importance of traihihg^ the military has always been a 
leading sponsor of research on task analysis and Instructional procedures 
(0*N6il, 1979^ Each of the services came to require that specific instructional 
systern design procedures be followed in developing all training courses 
(TRADOC. 1975). Among other things, these requirernents included insuring 
that instructional objectives be derived directly from an analysis of task 
requirernents and personnel skills, that the objectives make explicit the 
materials to be used and the exact task to be performed to demonstrate 
acquisition of a sklM. and that all instructional materials be directly related to 
the objectives. 
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There are hd other training courses in which the skill or knowledge 

Instructed is so clearly divorced from the job requirements as they are in 

reading. One might suggest that literacy is sbmehdw a skill which is so basic 

that it requires an educationai or generic instructional approach and thus task 

atmifsn Is unnecessary. If that is the case then we might expect generic 

skiii ihstructidn in each of the three ""R's"". Fibwever, mathematics is one of 

the three R*s, yet few separate mathematics training courses are geared to a 

fifth grade level. In electronic^ traihihg, for exarnple, mathematics ihstruetion 

is based on an analyses of the requirements for successful job performance. 

Further, the instruction is placed in a relevant context. The formula E^\R (in 

which the letters E. I, and R refer to specific concepts in electricity) is 

taught, and students learn how to manipulate that formula, e.g., R»E/I. They 

are hot taught general mathemaiic^ hbr are the formulas presented in abstract 

terms, e.g., A«BC, giving the student the extra burden of generalizing the 

learnihg to the particular appllcatibn. 

titeracv Programs: 1970 : orient 

The view of literacy as a generic set of skills began to change in the 
I97d's. With t)oth the application of the ISP model to reading and a growing 
uhderstUhding, or at least a recbghitlbn, bf the cbmplrxity bf the reading 
processes, the actual reading tasks personnel had to perform became the 
fbcus in designing and defining the curricula and the standards (Sticht. 1982). 

During this time the view bf reading as ah active ^'meaning generation" 
process began to emerge. Reading is not simply the linear translation of a 
sthhg of words: nbt all words, phrases, or sentences are equally important. 
Rather, ttie reader must identify the relevant Information in the text and 
generate ah uhderstahdihg bf that ihfbrmatibh. Productive reading then 
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''requires strategies that facilitate the selection of the most useful cue^^'' to 
the meaning of the text (Spiro. Bruce and Brewer. 1980). We identify those 
cues to meaning through our understanding of text structures and through our 
understanding of the the subject matter. (Sticht. 1974; Giaser, 1983; Wlttrock. 
1982) 

INSTRUGTIOfslAL DESIGN 

Three important considerations in the design of reading instruction derive 
from the cognitive analyses of reading. First, the text cues salient to 
''understanding'' the text will depend in part on the particular text structure 
(Kieras, In press; Sticht, 1975). Thus, In instruction, we must address the 
cues and strategies for ''using'' tables of contents, indexes, procedural text, 
comparative prose, technical text, tables, graphs, etc. 

Second, effective reading strategies differ as a function of the pufpose 
of reading. Sticht (1975) for example distinguishes two basic reading purposes: 
reading-to-do and readlng-to-iearn. In the former tasic, cbmrhbhly found on the 
jobi the reader is searching for a particular fact or small segmeni 
informntlon for Immediate use in accomplishing some task. Surely the reading 
strategies here are not the same as ft)r reading-to-learn tasks where the 
individual is typically reading larger segments of information which he rnust 
organize and store in long term memory for later use. 

third, the reader's comprehension of the text will depend on his or her 
knowledge of the subject matter: the more relevant knowledge a reader has 
the more information he or she can comprehend. Reading involves applying 
knowledge structor^ to aid in Interpreting or decoding the text and then 
ihcbrpbratihg that hew information into the knowledge structure to further aid 
interpretation. Literacy instruction, then, must talce into account those 

■I 19 

ERIC 



16 

khowiedge requirements. At a very mihimum. the iristructibh shbuld utilize 
subject matter rele\^m to the readers future reading requirements, in the 
prbcMS of ''learning to read'' he or she wiii be "learning about" the 
particular topic, building knowledge structures (Wittrock, 1982; Osborne and 
Wittrbck, 1983: Glaser. 1983). 

Notice that both the ISD view of instructional development and the 
cognitive process view of reading lead to very similar recommendations and 
thMe recommendations contrast sharply with the "general corhprehensibn" 
view. Indexing reading reauirements is not simply a matter of applying a 
readability formula, the categories of reading tasks, the text structures on 
which those tasks are per^rrtied, and the content domain of the text must be 
Identifiecl. The result is a catalogue which samples the reading tasks. Of 
course, the classifications In ihe catalogue as to structures and types of tasks 
must reflect some concept of differences in the knowledge and cognitive 
requirements (see the discussion of the Air Force program in the final 
section). But it is none the less a sampling rather than ah indexing. 

the obiect i ve of Itteracv instruction is to improve the ability of the 
student to use similar kinds of materials as defined In the cataloguing process 
just described, the requirement for literacy instruction can dhiy be 
detehfTiihed by assessing the student ability to carry out particular literacy 
tasks using samples of material. 

Finally, the instructional mater iai must derive from ttie analysis of the 
particular reading tasks and subject matter requiremehts. Commercial reading 
programs which address general literacy are inappropriate, the literacy 
curriculum must be tailored to the particular text structures, reading taslcs. and 
subject matter the individual will encounter in the future. A very important 
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quisstion which still must be answered Is just how tailored must the reading 

Inetructlon te; What task components must be Ihcorpbrated into it? 
AN B(EMPLARY PROGRAM 

The seminal work in the military reflecting the ISO and cognitive frame 
of reference is that of Sticht and his obileaguM (Sticht. 1975} in developing 
the Functional Literacy training (FUt) curricuium for the Army. FLIT was a 
six week iiteracy course for iower literate Army personnel who had just 
completed recruit training. Cui.iculum materials were based on the results of 
interviews with personnei at the foiiow-bn duty stations, in which they were 
asked to identify the reading tasks performed in the last 48 hours. 

the two phases In the FLIT instruction represented the two basic 
reading objectives reported by encumbent personnel. The reading-to-db jaihase 
included separate modules on using tables of content, indexes, tables and 
graplTs, forms, procedural Inforrnation, and expository text, the kinds of text 
structure that the ihtenyiew data indicated personnel had to lise at the next 
duty station. The particular materials used in each module were derived from 
the job reading rnaterlals so the jsilrticular subject matter dbhfiaih was also 
relevant. Job reading task tests, based on the same interview data, were used 
as pre and post tests In each rnbdule. The student was only required to work 
on a particular module if he or she could not demonstrate mastery on the 
pretest. 

The readihg-td-learh phase focused dh strategies for building knowledge 
structures in the particular content domains the student will encounter at the 
next duty station. The instruction was based oh the theory that oral, written, 
and graphic languages represent the same knowledge base (Sticht at al. 
1974). Thus the irhportant issues were building the apisropriate knowledge 
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bm and transforming particQiar representations of the knowledge Into 
alternative and perhaps more usable represehtatidhs. Strategies were taught 
for transforming a particular representation Into pictures, matrices, flow charts, 
or prraa repr^entatidns as a means of aiding understahdihg« 

The National Guard (Fox, McGuire, Joyner. and Funic. 1976) and the Air 
Force (Hirff, SticHt, Joyner, Sroff, and Burton, 1977) have developed literacy 
programs direetty modeling the FUf approach. It has also served as the 
conceptual forerunner of a Navy pretechniral training program (Baker and 
Huff, 1981) and other military literacy training programs (see Sticht, 1982). 
UTERACY POLICY 

Until now. little systernatic planning had been given to literacy issues, 
biteracy was provided through the educational prdgrarh as a benefit or, in 
times of severe personnel resUirements, as a basic skill training requirement 
(Sticht, 1982; Gin^rg and Srey, 1953). Policy develdprneht began in 1970 
with the recomnriShdatibns of a tri service Wdrking 3rdup on Listening and 
Reading in the Armed Forces, included in the recomrhendatlons was that: 

/'^.Jiteracy training bl deigned foJIdSnhg a^tAms approach 
v^lch would Include tto ihoiroui|h a»M^ the literacy 
reqairaments of the various military occupations, the crderly 
structuiing of the trairiing programs geared to satisfying the 
b^u^tional r^iuirem rh^ irhportanfly,^jrall Aeaigtwi^ 

evaluative procedures to provide feedback for prograrn develbprnent." 
(Sticht, 1982, p.24) 

The basic objectives expressed by the workihg group were reaffirmed by 
the Deputy Araistant Secretary of Defense in 1974 (McGoff and Harding, 
1974). However, the general reading model was still the prevalent rnbdel of 
the reading process and thus the focus was on assessing and meeting grade 
level requlrernents. In 1977 the General Accounting Office (GAO. 1977) 
reviewed the literacy training programs (still restricted to recruit training or 
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iifimedimely after recruit training) in each of the services and found they all 
used a general litenicy approach to instruction in which neither the instruction 
nor the insmjctionai criterion were related to job requirements, the one 
exeepUdh was the limited implehlehtatidh of the FLIT program in the Army, 
the GAd also reported questionable effectivenc^ of the programs in 
improving job literacy sicHts. 

The GAO (1977) recommended to Congress that the criteria and content 
of the literacy training programs in the services should be made job relevant, 
in 1978 the Joint House Senate AppropHatidns Committee added teeth to the 
recommendation. M a condition for receiving apprbpriatibhs the Committee 
required that all instruetidnal programs offered during regular duty hours be 
job reievam (GAO. 1983). this requirement had an Immediate and major 
impact on both ttie educational and training literacy programs. 

the literacy training pfograms were clearly offered duiing duty hours and 
just as clearly they were not job related (McGoff and Harding, 1974; GAO, 
1977). Thus significant program changes were required. The Navy let a 
contract to develop a job related curriculum for the lower literate recruits. 
The curriculum is how In use at all three Navy Recruit Training Centers. (In 
this case the requirement served not only to change the curriculum but to 
standardize It.) There are two basic compdhehts to the curriculum: "Uteracy" 
and ''Study Stdlls''. the formen still tends to rely on comrnerclally available 
materiaj and focuses on phonics and comprehension. The latter, however, is 
based directly oh the recruit level learning requiremehts and materials. 

the Army Initiated a Basic Skills Education Program (BSEPj in response 
to the Congressional requirement, there we^e two phases BSEP I and II with 
the BSEP I focused on the recruit-level, lower literate program, the stated 
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Objective of that progmrti is ''to provide basic literacy instruction in reading 
and aritfirnetic to form a baste for Military Occupatibhal Specialty fraihihg''. 
Sticfn (1982) dMCribi^ the program as using job related reading material. 
However, a recent GAO (1^) report found that the BSEP was decentralized 
with eadi Army base contracting with local school districts for its ''own'' BSEP 
program, which was almost always general literacy. The GAO reccmmended 
ttiat those programs be terminated until a job relevant curriculum could be 
developed. 

the education programs offered dunng duty hours were In fact the 

primary target of the CbhgrfM»ibhal requirement. In response, the Navy and 

the Aitvty initiated "neW education programs d^ribed as providing 

educatibnai (Army) or functibnai (Hwy) skills necessary to improve job 

performance. The Navy prdgram name changed to 'Functional Skills Training" 

and the Army program be^me "Basic SMii Educatibn Prbgrarn ir. Beouise 

the programs were job related in nairo and objective, they cbhtinued to be 

offered during normal duty hours. IHowever, both services continued tb contract 

with schools for the basic skills Ihstructibn and since those contracts only 

provided for the delivery of instruction, curriculum content conJnued to consist 

of alrea^ developed material: 
SUMMARY 

During this period a literacy policy developed consistent with bbth the 
basic principles bf Instructibnal design and the cognitive understanding of 
literacy. The policy calls for a shift from the basic educational orientation of 
the previbus peribd. Unfbrtunateiy curriculum efforts lagged significantly 
behind policy. While there was what might be considered a prototype 
curriculum (FLIT) developed which embodied the policy, all in all the names bf 
the programs changed but there was little change in content. 
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in part thb reflects resistance to the concept of functibnai. literacy. 
Many program directors sygg^ed that the functibnai apprdadi. limited to 
actual job reading requirertiehts, will result in a ^sry restricted skili the 
perwnnel will be able to read the job manual but not the nm^paper. Such 
a reacfldn is extreme, but dd^ reprnent a real concern for generality. 

The failure to provide funding to support the policy implementation 

presented another bai^ for the lag In curriculum change. A fuhctidhal 

approach requires instruction individualized to the particular job/training context. 

thus separate courses bc»ed on a ^isk anaiy^ of job reading requirements 

are required for each job area. Yet the contracts for the Navy's Functional 

Skills Training and the Army's BSEP are for instruction only and the contract 

is awarded to the low bidder. Hehoe there is no allbwiaihee or incentive to 

develop targeted programs or even modi^ existing programs. 

CURRENT LltiRACY CURRICULA 

The literacy needs of military personnel today are served by a wide 

range of literacy cduraes prMehted through both the the education and the 

training commands in each service. In total over 59 million instructional hours 

(the number of individuals enrolled times the number of hours in the course) 

wera spent in basic skills during 1980 at a cost in excess of $70 million. 

This is based dh an enrbllrneht of over Si 0,000 personnel in reading driehted 

basic skills programs (Sticht, 1982). the duration of those programs ranged 

from 14 to 360 houre, the longest being the Army BSEP il, in which the 

majority of personnel vvere ehrdllj»d (Sticht, 1982). 
UTERACY POLICY 

There is now a generally accepted odiicy tiiat literacy Ihstructidh is 

easentiai to military training and must be targeted to the specific reading 
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requirement per^nel face on the job. Thus iiteracy is being recoghized as 
a basic job skill. However, the grade level concept has not entirely left us. 
Ra^er, a two tfer notion is a^iving: a Sth to 6th grade level requirement for 
reamK training and a nihtti grade level ^r all post recruit personnel |Gdtt, 
1983; Sticht. 1982). Presumably, as job derived curricula become common 
place ttita artinciaj grade level requirement vriil begirt to be replaced with task 
derived criteria. 

The ^ocus on job literacy requirements has also led to a more general 
cdhslderatidn of the basic requirements and skills presuhfied in training ^nd on 
the job. the progression from an analysis of reading requirements to an 
anah^ia of nteracy requirements is progressing one step further to analysis 
of basic skills requirements or prerequisite skill and knowledge requirements. 
Thus literacy instruction is being integrated into broader prerequisite skiHs 
instructlbn. 

More importantly, funds are now being allocated to support the literacy 
policy. &ich of the serviCM is providing major funds for the development of 
literacy instruction targeted to the specific Wz*acy needs of the personnel. 

Aio^g with the funding for cuMCulum development has come increased 
cehtralizatioh of the programs. Until this time local commands determined the 
content of botti the education and training literacy curricula through either 
Ideal curriculurn development efforts or through the contracts for ihstructidh 
(Ouffy, 1977). However, when the Navy responded to the 1978 congressional 
requirement for functional literacy (GAG, 1983), a curriculum was developed an 
imposed upon each of the recruit Centers. Similarly, the new JSEP curriculum 
is being cent^lly developed for use at all Army bases. 

Of course even with centralized develdpmeht of the curriculum, the day 
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to day itiariagemeht aiid delivery of the instruction is stiH at the <ocaj level 
and those "iocai levels'' are dispersed throughout the world, tfie arrny has 
recently initiated a program to aid all of the Ideal instructors and managers of 
literacy programs, it is called the Military Educator's Resource Network and 
provides three soured of a^lstance to the educators: 

1. the '"NETWORK fai^ sheet'' is published monthly, this flyer 
translates^ reseafcH fihdl^^ ihtb geherally useM for 
iristract6f3 and mariage^. For exa focused oh 
''Computer Literacy and the Army Educator" discussing how 
comj3uters are usedi describing how to implemeht a computer- 
bas^ course, and providing reference for further reading. 

2. A rapid respond assistarice ^fvioi. instructors and managers of 
military basic skills program can telephone at any time for 
immediate assistance, Information, or advice regarding their 
program. 



3. A _reMijr^_ sendee. Perednnei can mlte^ to ttie Resource 
inqui^ng about specific approaches or specific literacy programs. 
The Resource Center v^^^^ the program indicating the 

evaluaiidn data, alternatives, and means of obtaining it. 

CURRENT AND PLANNED uf ERACY PROGRAMS 

Both the requirement for centralization of the management of the literacy 
instruction and the prdvisibh of funds to achieve the functional literacy policy 
objective has led to major programmatic literacy curriculum development efforts 
thrdughdut the military. Multl course programs widely applied in the respective 
services reflect each of the services basic concept of and policy towards 
literacy. 

The Navy's "Job Oriented Basic Skills Program" {JOBS 

Tiie JOBS program Is tlie first major attempt to extend the functional 
literacy concepts of the FLIT program (Sticht,1975) to basic skills training in 
preparstion for highly technical areas, the objective is to provide courses of 
instruction "... that would enable lower aptitude personnel to increase their 
mastery of selected basic skills and khbwiedges enough to permit them to 
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mter arid complete ..." apprentice level technical training. Here, however, 
^ lower aptitude^ was defined in terms of the entry requirements for the 
partfeuiar technical training (Harding, Mbgford, Melchihg, and Showed 1981). 
thus an individual might be ''lower aptitude'' (j.e., not quaiifiedj for 
ejectronics training but normal or even higher aptitude for another technical 
area. 

Separate JOBS cou^^ have or are being developed for each of the 
major content arec^ of technical training. Initially four JOBS courses were 
developed: pnspulsion engineering, eiectronics, administrative/cierical, and 
Operations. The coupes >mried In length from four to eight weel^ (120 to 240 
ifistructidhal hours). After JOBS training the students enter an apprentice 
training cbu^e In that content area. While the content is specific to the 
particular training area, all JOBS courses include ihstruetibn in mathematics, 
study strategies, terminology, comprehension of apprentice training course 
materiais, and reading tabiM and graphs. 

An evaluation of the effectiveness of JOBS produced mixed results, in 
part the results are unciear because the only cdrnpaHsdn group contained 
persbhhel who were fully qualified for the technical trairiihg. In terrhs of 
technical training performance, 79% of the JOBS students graduated while 
89% of the quiilifled students graduated (Baker and Hamdvitch, 1983). Without 
the proper control group it is unclear whether we should be delighted at how 
well the JOBS student did or disappointed that they had twice the attrition of 
the fully qualified students. Since the students were hot initially qualified for 
the technical training and in fact were well below qualification requirements 
one can suppose that few if any would have succeeded without JOBS 
preparation. 

28 
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Job performance ratings at the flret job assignment were only siightry 

below the ratings for the fully qualified. More importantly the discharge rate 

(loss from the service) was LESS than half of the discharge rate for the fully 

qualified. The rearon for this Is unclear but perha^ It reflect the fact that 

the JOBS students are at the maximum of their capabilities while the fully 

qualified students are stili taking advantage of opportunities for improvement. 
The Army's *Job Skills Education Program* (JSEP) 

JSEP is the current title of the Army's comprehensive basic skills 

curriculum deveio^ent effort. There are two phasra: JSEP I will be offered 

at the recruit level with the objective of preparing the individual for entry level 

requirements; JSEP II will be offered at all Army Education Centers and will 

prepare the Individual for the basic skill requlrerttehts in the first tour of duty 

(Anderson. 1982). 

The fbundation of the JSEP prograrn is an anai)^a of the basic sicills 
requirertiehts at entry and in the first tour of duty (Defohse Supply Service, 
1982) including an extended task analysis (Reigelutti, 1983) of the basic skills 
requlrernefits in 94 rnajor areas of speclaiizatibh within the Arrtiy (Anderson, 
1982). It had been hoped that the analysis would include not only those 
requirement that are parts of the particular job, but all of the basic skills 
required of a member of the armed forces in society. However, the analyses 
have been limited primarily to job-specific basic sicills. 

A sample of some of the basic skills requirements examined in the initial 
taslc analyses is shown in Table 4. The result of tlie task anal^is will provide 
the basis for developing ''locator tests'" to be used in Identifying personnel 
requiring JSEP instruction, there will be 420 hours of JSEP curriculum 
developed (Defense Supply Service. 1982). Since the instruction is to be 
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targeted to specific technical and career requirements It Is presumed that 
there wiii be multiple dSiP strands, thus It is unclear how much curriculum 
will be developed for any particular career area. 



At mst fifty percent of the JSEP cumculum is to be computer based 
(Defense Supply SenHce. 1982). the focus is on microcorr^puters because. 



arhbhg other factors, the micro readily allows for instructional delivery and 



assesment at remote sites. 

^e Po^ ^Jbb Or i ented Basic Sidite AMewment and 



the Mr Force their work as invoMhg the development of three 
ihtenreiated subsystems. A job meMurimeht subsystem (JMS) will de«ine basic 
skills and develop a methodology for aiming and categorl^ng basic skiil 
requiremehiflu the JMS servM as the basis for the development of a 
personnel measurement subsystem (PMS) to measure personnel stdll levels. 
Finally the PMS and the JMS wtjj form the basis for the development of a 
traihihg speciflcatioh subsystem (tSS) which will be the blueprint for designing 
and delivering the b»ic sidlls instruction as well u a sv^em tor organi^ng 
and mihaging the ihstruetibnal prognfihi. 

the three subsystems all all preliminary to the actual development of 
instruction. Indeed, the Air Force program may be characterized by the 
amount of attention given to systematic analysis, this is especially clear in 
the piaro for the development of the JMS. the foundation of this and any 
instructional program j[Gbtt, 1983). 

the Air Force is questioning the very definition of basic stcills. the 
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Army and Navy programs used ah atheoretrcal behavioral defihitioh of basic 
skills. For example, in terms of liteiacy there would simply be a description of 
the literacy task performed. At some point however those tasks must be 
grouped and classified to form a basis for instructional development and 
personnel a^ssment. How do we sample the tasks to instruct or assess? 
The athedretieat approach does hot provide any guidance ahoi hence the basis 
for classifiration Is either based on arbitrary surface level simiiarity features or 
oh ah implicit and likely ah ill defined thediy of what the underlying basic 
skills are. 

The Air Force Is attempting to avoid tiie classificatloh and idehtificatibh 
problems by placing 'basic skills' in a cognitive theoretical context. Within 
this framework ttie focus is on the Information proofing demands of the job 
and bh the information processing eapabilifies of the airman. The airrhah is 
viewed as an information processing system with limited cognitive capacity. 
The objective of the Air Force effort then, Is to Identify the fuhdarhehtai 
cognitive dperatidhs (basic skills) required in each job. TTiese will form: the 
basis for the PMS and the TSS. 

The development of a procedure or system for defining and identifying 
the cognitive skills is the first, and the crucial, step in the Air Force program. 
Since cognitive behavior seems to be based on both the particular topic 
knowledge and processing skills (Glaser. 1983; Sticht. 1975: Wittrock. 1983] it 
would seem that the cla^ificatloh s^terh will have to have a dimehslbn or 
dimensidns reflecting the knowledge domain and a dimehsion or dimensions 
refiecting the cognitive skills and capacity requirements. This research could 
make a major contributidh to basic skills research and practice by providing a 
rational basis for interpreting what has long been a very confused concept. 
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BASIC SKILLS AND TECHNOLOGY 

In addition to the large programmatic efforts there has been a very 

significant movement toward the us^^ of computer technology in the delivery of 

instruction. What follows is a brief description of some of *he more hbtable 

research efforts to utilize computer and video disc systems in basic sidlis 

instruction. All of this work is in the research stage and reflects the latest 

and in my judgement the more interesting uses of technology. 
The Ai itiy s STAflS Prosram 

the Army im numerous bum in Europe that are very small and 
remote. While there are personnel assigned to th6^ bases who require basic 
skills instructton, the numbers do not warrant contracting or hiring an 
ihstmctdr. To rneet the heeds of these small remote sites, the Anny has 
deveiopid a microcompyt«f and videodisc based program to teach reading, 
mad^^:^a, writing, and problem s6i>Hng (Johnson, 1984), The program (or 
more properly, the series of programs) is designed to be a stand alone 
instructional paclcage. 

The STARS system presents the ihstructibh in the context of the student 
as a space team member with numerous tasks to perform, including 
dembnstratlhg that a time machine really works. The video disc sy^em 
presents the motivatidhai context of the space ship and coworkers, the 
student must read iratruction liancied to him, read warnings oh the wall, follow 
directidhs, do ealculatidhs to determine supply requirements, etc. IHis 
rmponse provides both an assessment of skill level and input for branching to 
appro(>riate ihstiructibh. 

if the student fails one of the assessment tasks he leaves the videodisc 
system, under directions of the space ship commander* and receives an 
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appropriate tmslc skills ihstruetionai module on the micro computer, thus 
actual instruction is independent of the videodisc system or the ''space ship'' 
scenario. 

The STARS system has the positive reature that it does stand alone and 

hence cm be used when no instructor is amiable. It also provides a strong 

mbtivatibnal Doritext. The video is excellent and very enticing. The actual basic 

instruction however is standard drill and practira and does not seem to be 

driven by any particular conceptual mbdeL 
The Arrhv's Study Strateales prdflrami 

Thbi project is more properly known as ''Spatial data Management 
System' (Seidel. et.al.. 1983). This is another vidrndise program but the 
focus is on developing effective study strategies and test taking strategic. In 
conttist to STARS both the mdtlv^tihg context and the instruction is ti>rough 
lnter8K:tlve videodisc. 

llie context is an Army training base with >^ri6us learning requirements. 
The enlisted (>ersbrihei oh the video tape represent the various stereotypes of 
learners. They discuss various test taking and study strategies, evaluating 
each others approaches. Then the students engage in various learning 
activities providing a visual model of the effective as well as the ineffective 
strategfes (this Is not a "demonstration In the traditional sense but rather they 
occur as pail of the story line). Finally, there are additional learning 
situations but now the basic skills student is called upon to chTOse the proper 
strategy for the pertieular situation, the student makes the choice for the 
character and ttie video program branches to provide appropriate feedback. 

A particularly nice feature of this program is that the student receives 
two presentation strategies: direct instruction on the skills and a demonstration 
of efjfective use. 
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The Army^s Hand Held Tutor 

The Army found that after initial technical training lower literate 
peraonnei understood the meaning of only 50% of the cHticai terminology for 
the decupatibhal area, TTius the objective of this project was to develop a 
system for providing review of occupationaily specific vocabulary after tecnhtcai 
training (Budgemah and Wisher, in pr^). Since the persohhei are on job 
assignments, the instructibhal system had to extend to nontraditional instruction 
vrtiere peisonnej could study on the job, In the bariacte. at m^ hall, or 
whenever they had time. The rMult was a compact micrbcbmputer^iased 
tuti^al system. The computer can operate off of a battery pack and the 
entire sj^em fie Into a normal brieteim. Thus it Is highly portable. 

Vocabuiary modules of up to 145 words can be installed on the 
coffiputer. Thus art uniimited number of occcij^tionaijy specific re\riew 
pielcagei can be developed. Wbrds are bruized into groups of ^ or six 
and tlie student CTmpletes Instructional emrcises on eadi group. In the first 
exercise the student Is given an off-line muliipie choice test bh the words, 
the aniswers are emered into the computer for record keeping purposes. After 
the tmt the words are ^e)^iained'^: the word and deilnltloh are presented bh 
the computer during which time the student can press a ''say'' key to hear 
the word spoicen. The student is also referred to an accompanying ''text'' to 
see a pM^ure of the itern referred to. 

The second exercise, picture battle,'' presents the student with a 
picture of a piece of equlprhent. e.g:, a radar console, in which the parts are 
numberi^. He then hears a part name spoken by the computer and must 
enter the number of the part. The third exercise is ''word war'': The 
computer displays a definition and speaks three words or it speaks one word 
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^ and displays three definitions. The sttideht must make the proper match 
between word arid definition. When an errcr is made the student receives 

the correct r^pbnse and Is referred to the appropriate illustratibh. 
The Navy's Computer Based Fuhctidnal Uteracy Project 

the Navy developed a micro computer-based reading program which 
usM the principle of genei^tive Instruction (Wisher, 1982): the program 
generate ihstructioh oh any data base of words and paragraphs. To create 
a data base for voc^buiary Ihstructioh one heed only enter a dictlbhary of the 
word, definitioh and ah example sentence. The data base for comprehension 
instruction requires only entering paragraphs which are five sentences long. 
Given that input the prbgrarn generates ihstruetibnal exercises which taice 
approximately an hour to complete per set of ten words and two paragraphs. 
Thus Instruction can be talidred quite easily to the speclflc reading heeds of 
tiie individual. 

the instruction is organized into modules of ten words and two 
paragraphs where the pariaigraphs use the particular vocabulary items thus 
linking vocabulary and reading instruction. The student first studies the id 
vocabulary words: he or she copies the word, recalls the word, studies the 
definitioh and then reconstructs tile d&finition from memory. The 
comprehension exercises Involve reading the paragraph, completing a chze 
test dh each sentence, reconstructing the proper sequence of sentences to 
recreate the paragraph, and generating each sentence through a series of 
rnultlple choice tests of "what cdrries next". The comprehension exercises are 
based on a cognitive model of reading in which the reader is in a 
psychollnguistlc guessing garne (Goodman. 1968) using prior knowledge as well 
a sentence semantics and grammar to anticipate what is to come. 
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In addition to the exercises there are review tests in which the student 
matches words to definitions. The words may be frotn the particular module 
or frofti any prai^us module. Finally, the student receives pertcrrnance 
feedback in the form of a game where the objective is to score the nta^mum 
number of pointt (make the fewest errors) In each module. 

the program has been used in reading instruction for recruits where the 

materiajs were taken from the recrurt training manuals (Wisher, 1982). It has 

also been rjsed with enlisted personnel onboard the USS Tripoli using 

materials from a required correspondence course on leadership and in 

preparing Navy personnel for training as operatidn speciails^ (Duffy and 

Hartz,1984). In the latter application the vocabulary was identified by asking 

students in the ^urse to report th^ words that were difficult to understand in 

the particular chapter they wsfe studying. Paragraphs using those words were 

then taken from the manual and modifi^ for use in the instruction. Evaluation 

cdmoared the program to a general literacy program In terms of Improvement 

in fuhctlonal and general literacy skills. 
Tge Nfcy^ heading Skllis Prograim 

The Navy is evaluatihg a series of three prograrns which focus on the 

development of three cognitive skills which research has indicated are key 

skille distihgulshing good and poor readers, the programs are based on a 

componential analysis and theory of reading (Fredricksdn, 1981). Basically, 

reading Is viewed as a cognitive activity In which a host of cognitive skills 

must operate in a cbbrdinated fashion. Reading would be a slow and 

laborious process if ail of those skllis had to be under direct intdntionai 

cbhtrbl. Hence a major distinctibh between successful and ur^uccessful 

readers is the degree to which the lower level perceptual ancS decoding skills 
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Have been automated. Fnidrictoon's r^earch focused oh idehtlfyihg the 
cognitive skills which most clearly distinguish successful and unsuccessful 
readei^ in terms of aatomaticity. 

Fredrieloon (1981) identified three primary skills: ihtegratidh of letter 
units, decoding efficiency, and use of the comext of the sentence to 
anticipate approprtate sentence compietiohs. He then devekDped programs to 
devel(^ automiticity in these skills, that is. the tasks are easy enough when 
there Is time for direct evaioative attention to the information , e.g., judge 
whether a particular three letter sequence is in a six letter word or judge 
whether a word properly compiiet« the sentence, "The architect looked 
pleased as he r m i w mi the However, the gradations in task dif.%ulty are 
based on the speed with which the judgements must be made, the words to 
be judged are prMented at foster and foster rates acr6» hundreds of trials, 
evmtualiy leading to a presehtatidh i^te where direct evaluative attention is ' 
not possible and therefore autbmatlclty is achieved. 

The three programs are presented in game fdntials, e.g.. hofse racing 

and sid jumping, where the payoff is based on both accuracy and speed in 

such a way that accuracy is a requirement and speed is the goal. The 

programs are to be evaluated with recruits reading between the fourth and 

sixth grade level. 
CONCLUSION 

Far too often technology is embraced simply for its own sake. We see 
this today with the micrb-cbmputer revolution. Most people buying a micro 
haw little idea what they will do with the computer once they get it. 
Software developers are slmilarty developing programs, it would appear, simply 
to have "instruction'' on the computer - and it most often simply involves the 
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use of the osmjsuter as a page turner. The focus is on dtveioping computer- 
based instruction rather ttian effective iretruction. Fortunately the Armed 
Forc^ programs do not seem to fit that moid. AH of the programs have 
undergone sighfficam developmental effort and there is strong rationale for the 
use of computed in Hteracy insmiction. Mmt of me reasons are in direct 
support of the literacy policy discuned earlier, 

Perha^ the ortmarv reason is ttnit microromputefs can provide 
insmiction when required* regardless of the size of the student group, the 
cost effectiveness of teacher-based instruction, however, is a function of class 
ste and contract typicaity require a minimum cla^ ^e of fifteen. This 
benefit of computer based thstructibh is most evident on ships at sea and at 
remote focatlons where there are few people stationed; it Is just this cdnte:ct 
that STARS M» desigried to address. However, given the emphasis on 
functional literacy instruction, dass size can become a major problem even at 
a large Amied Forces base. Since functional literacy requirM that Instruction 
be tailored to the particuiar reading requirements the individual will face. 
Specific literacy programs are needdd to addr^ specific literacy 
requirements. 

A second fBttonale for computer-based literacy Instruction is that It 
Insures a particular couise of Instruction is delivered to the student, it allows 
for centralized control of instruction, consistent with the larger program 
deveiopmentt dmcribed in the previom section and with the reromrfieridations 
of the General Accbuhting Office (1983). It will be recalled that while 
Congress and the General Accounting dffira (1977) specified that literacy 
instruction must be job related if it is offered during duty hours, the 
instructional programs initiated through contract with local schools were mostly 
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general llteraqf programs. Computerization then, insures that the functional 
requirements will be addressed. 

the third reason is that computOfB provide a context vinthin which the 
student can imagine applying the skill. This is true of the STARS program as 
well as the learning stmtegi«i program. The importance of cohtextuali^ng 
can be viewed from several perspectives. A sizeable history of research on 
"imitation" learning (Bandunsi and Waiters. 1970) points to the efficiency in 
learning when a model is provided for the learner to imitate. Of course, 
cohtextlializing also relates to the whole concept of the use of simulated in 
learning. Prodding a sirnuiated learning situation in which to practice learning 
sidlls, as in the Army's learning strategies program (Seidei, et.al., 1983). is 
conceptually similar, for example, to providing an aircraft simuiatbr to practice 
ftying skills. Finally, context is irnportant from a cognitive science perspective 
in that it provides a framework for organizing and storing information and it 
provides retrieval cues to aid recall of the skill in slrnilar contexts (Bransford. 
1979). 

Fourth , me computer systems can provide an expertise in the tec<^hieai 
content area. Without computers, a functional literacy class would require a 
teacher who Has competency or familiarity in the technical content area as 
well as In literacy Instfuctibn. The computer, as for example the Army's hand* 
hekj tutor, can provide the necessary technical expertise. 

Fifth , cornputer s^ems can provide instructional exercises the teacher 
would have great difficulty providing. In some cases the effect is simply to 
remove the task of having to make up an unending number of student 
exercise sheets. In other cases it permits the use of particular instructional 
approaches. F^or example, Fredrickson*s (1981) notions of automatlcity could 
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not be ti^ined witHout the timing precision avaiiabie through computer systems, 
the Army's study slcills program (Seidel, et^al., 1983) allows the student to 
''get lost'' if he or she ^Is to foiiow directions properly, the Navy's 
(^puter-based fuhciibhal literacy program (Wisher, 1983) promotes the use of 
linguistic context in reading through a series of sentence generation exercises. 

Finaijy , the computer-based s^tems provide tar irnmediate feedback on 
reading performance. Of cburaet self pacing and immediate feedback are 
primary benefits of i^mputer-based instruction in general. However, these 
feature are of particuiar importance in reading instruction. Basic tenets of 
instruction are that the student should be guided in his or her engagement 
with the instructlbnal materlajs and should receive Immediate feedback oh his 
or her peifbrmance with that material. In content areas this is readily 
ac^mpliiiHed. We can teach geography or any ottier content area by 
discussing the bbhcepts with the class - leariiing and immediate feedback can 
ocaar through an oral interchange. 

Reading, however. Is a silent business not readily open to bbservatibh. 
In a classroom situation, which focuses dri reading, the student is given large 
numbers of exercise sheets (reading exercises) to complete. But there cannot 
be immediate Redback and bbrreetive instruction on the exercise because the 
student must wait for thc^ teaclier to circulate through the room. Thus, if the 
ihstructbr wants to provide immediate feedback on reading, instruction must be 
oral, i.e., discussing definitions and reading aioud. However, while this results 
in Immediate feedbacic, the tasic does not represent the intended reading 
behavior silent reading. Cbrnptlter based systems can quite cieariy engage 
the student In reading behaviors and pro\Hde immediate feedback on the 
effectiveness of those behaviors. 
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One might consider the rtibtivatibhal effects as a seventh benefit of 

computer-based instruction. New technology has a strong but transitory 

motiratlbnai effect on rtirat people. Computer-based Instruction, however. 

offers the opportunity to create very motivating contexts Almost aii military 

computer-based literacy programs pro\rfde either a gaming component or an 

enticing scenario of activities. I have seen students wbric four hours a day 

fdr ten da^ at the Navy computer-based functional literacy prqjrams without 

complaining. In fact, oh the fli3t day many student will pass up the ten 

minute break each hour to continue on the program, the reasons they give 

for their interrat include the reimince of the materials to their career, the 

"'gaming'' cdmpdheht of the program, and the simple cohvictidh that 

''computers are better." However, while ^mputei3 provide specific 

bppdrtiihities for mbtivatlhg students, the mbttvatibhal cbmpbheht is hot unique 

to the computer, there are motivational strategies an effective teacher can 

use that cannot be cbmputertod. indeed, a "good" teacher cbuid probably 

outdo the computer in providing mdtivatfbn. 

THE FUTURE 

The evolution of literacy instruction in the Armed Forces has seen an 
ifiereasihg movement toward fuhctibhal literacy. Further, ah understanding of 
tlie cognitive requirements of the literacy tasks and the application of 
Ihstructlbhal systems dmigh (iSD) rnethbdblbgy in developing the jhstructibh 
are seen as the primary factors in achieving a functional curriculum. For the 
future we must ask what is required to more fully develop and apply the 
cognitive and ISO principles to literacy ihstructibh. 

the programs described above are currently under development and thus 
they are the prbgrams of the irhmediate future. In them we see two primary 
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s^atogies for effectiwiy applying CDgnittve and ISO principles to literacy: 
centralized development and computer-baaed delivery, in addition there are 
four other management considerations for extending the appiicatldn of ISD and 
information processing concept. 
INTEGRATION OF UTERACY INSTRUCTION 

We have begun to recognize that literacy is a basic job and training 
^11 requirement. 

While the idehtifieatioh of literacy skills now foll6v«^ basic ISO tenets, the 
delivery of iiteracy instruction Is still Isolated from the rest of the training 
program. Uteracy is still considered a prerequisim sidll which must be taught 
prior to, and for some reason Mparately from, the rest of the training cbhteht. 
Hdwevett this really reflectt a gonerai iiteiacy concept in which literacy is 
something given to a person which permits one to prbgren with the rest of 
Gaining. 

There are se^ral prbblefw wHh such reasoning. First, there are always 
numerous prerequWte or entry level sicills for a training program, yet only 
literacy is taught in isotation. Secdndt basic considerations of instructional 
design would iuggest that teaching a required skill in isolatlbn from other 
sMIto is far less eftactive than an integrated approach (Reigeluth. 1984). 
Rnally, a job analysis would likely indicate that diffirent iiteracy slcins are 
required at different points in training or on the job. Hence, that analysis 
would dictate an integrated approach. 

A natural progressioh in the applicatibh of ISD concepts to literacy 
ifistructibn would Involve the treatment of literacy as any other skill or 
knowledge. Rather than a literacy course and a job training course there 
would be a singie job training course with a literacy component distributed 
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tlHOugh the training as required. (See Sticht et-al., i977b for further 

diaeussioh of ah integrated training program.) 
A DEVELOPMENTAL VIEW 

Thus far i have avoided discussing the effectiveness of the particular 
IHaraey programs - and for good reason. While the ihstructidhal philosophy 
underlying the rniiitary programs has evolved significantly there is one critical 
aspect which tvea remained unchanged. Literacy instruction is seen as a 
'f^iAck fix', a remediation which one can receive and then be better. Thus all 
of ttie literacy iwtnM^n programs rarige frorh three to six weeics in duration. 
Further, while a individual may enter several programs during the course of 
hte or her career, there Is no linking of programs, no tracicing of individuals 
through the systerh. 

Evaluation of ttie short duration literacy programs have indicated that the 
practical gains In reading skills are about the sarne regardless of the 
instructional approach - the programs are tod short to reveal practical 
differences in effectiveness. A cornparison of the rniiitary programs for the 
fourth to six grade reader indicated that the gain in reading skill was about 
2.0 grade levels with a loss of about 1.0 grade levels shortly after instruction 
Is completed (Duffy, 1975). This held true for a program based oh a careful 
analysis of Instructional objectives (1004- objectives), for a program based on 
ah analysis of functional literacy requirements, for a program based on a 
commercial general literacy package, and for semester long school courses. 
The one thing that all of these programs had in common was their di^Tjtion. 

Basically, the message is that learning to read for adults is not like 
learning to ride a bicycle. Rather^ just as for children a developrnental 
approach is required (Sticht, in press). The evaluation of the short duration 
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programs ihclieates that gains can be made. Furthermore, the functional 
jtteracy program indicated that when functional iitefacy is the objective the 
gains are greater In functional literacy skills (Sticht, 1975). However^ the 
gains are not suffident in and of themwlves. A one grade level gain or a .5 
gmde ievei advantage of a particular approach is sirhply hot of much practical 
signiflcahee. 

What is required in further development of litemcy programs Is a 

recoghltloh that literacy ihstructim does not provide a quicic fix. Multiple 

programs are required which are in tune with the career development patterns 

(Sticht. et.ai., Il77b). Further personnel must be tracked through the programs 

so we can begin to understand the deveiopment of literacy skills. 

A CONCEI^tUALLY BASED CLASSIFICATION SYSTEM FOR UTERACY SKILLS 

The raghitive ahaly^ls of literacy ^Mlls must be extended to provide a 
basis for deflnifig and classifying literacy i^uirement;. the proposed AJr Force 
^Mb Oriented Basic Skiiis Assessment and Enhahcemeht System' (Gbit, 1983) 
wHI try to jairovide just such a definition. The heed and rationale for such an 
approach to understanding literacy wu discuned previousiy in conjunction with 
the Air Force program. It 1^ emphasized again here because of its 
importance, the altemativt is the task and beha^rai anaiysu of basic skiiis 
(see, tor example. Sticht. enai, l97Sa). However, such a listing of literacy 
tasks does hot provide a iiational basis for understanding or predicting the 
generaltation of instruction to new literacy tasks. It will only be through a 
conceptual uhderstahdihg of litenaicy tasks that such prediction can be made. 
STAFF DEVELOPMENt 

The final area requiring future research and development activity Is in 
the training of ihstinictors and management personnel in the underlying 
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ratidnale for the literacy programs. RegardlMS of the qtiaiity and effectiveness 
of ttie instructionai materials, the lnstnM:ilonai grogram will not be successful 
tifflms management aiid ihsiructd^ understand and bay Into the approach to 
ii^cy instruction, this is especially imp«irtant when the approach to literacy 
instruction is new and untamitiar, as is the functional approach we have been 
discussifig. 

What is being proposed, of course, is a staff development effdit. While 



staff diarveldpmeht is generally viewed as a key ihgredtent in the succns of 
any new instructional program, tiiere has been virtually no such effort in 
cdn[uhctibh with the military programs, the staff (both instructional staff and 
ban commanders) must Uiiderstahd the basic cbgniti^ and instructional 
principles underiylhg the program and how the compt^errts of the course 
tmm to those principles. The building of a team with all membeis 
contributircg is essentiaj for maintaining a successful program. 
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table i 



Pmcwi of ihB General ej^Jari Vyork Force and the 
Navy Work Population who reported reading particular types of mateial. 

(from Sticht et ai 1977) 



Reading Civilian Navy 

Materials Worit Poptilatibn Work Population 

(%) l^^oj 



Slgns^chaduies/Notfcee 43-57 94-99 

Accounting Statements 39-44 72-91 

t^tteramemds/Ndtes 48 47-78 

Manuals^ Written instruction/ 

Oirictidns 43 88-93 

Legal Ooojmentt 

(Navy Regulations) 14 68 

Reportt/^dei in Publications 

(Correspondence Courses) 34 51 
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Table 2 
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iratractionai Materials Used in the 
Armed Forces Literacy Program 
(from MeGoff and Harding 1974) 



Commercial 
^laterals 

eiwefcered Flag Series 



6^h Basic Sight 
Word Ust 

Dr. Spelle 



EOL 100 Audit Uteracy 



GDL Study SIdlls 
tAraiy 

How and Why Wonder 
Bddici 

in Orbit 

M^ailrCrabbi Standard Test 
tMSons in Reading 

MwriH Linguistie 
Reader 

Niiltdri Bradley 
Reading Aim 



Instruetidriai 
Grade Level 

4-5 



1-3 
1-5 

1- 5 
4.9 

4.5 
4-5 

2-12 

2- 4 
3 



Commercial instructional 
Materials Grade Level 

Reading Motivated 

Series 6-9 

SRA Better F^eading 
Books 

SRA Reading for Understanding 
Laboratory 

SRA Reading 
Laboratory 

SRA Pilot 
laboratory 

Springbdards Reading 
Labonaitory 



Top Flight 

Military 
iWiteriaie 

On Your Marie 



Get Set 



5-10 

3- 12 

4- 6 

3- 6 

1-6 

4- 5 



1-3 



3-5 
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table 2 (cont.) 



Conirf»rclai instructionai HOItan^ Instructional 

MatiHali Graae Level Materials Grade Leygj 

Modem Reading Siciiis 44 Go 64* 

Mob Ba#c language Men in the Armed 

Program 1-5 Forces *6 

Hott eompreHension My Country 44 

Series 1-5 

Mystery Series 4^ New Flights In Reading 4^ 

On target 4-5 Servicemen Learn 

to Read 3>S 

Pacemaker Classic 4-5 Stones fo today 3-5 

Pragrirnmed Reading Stories Worth ■_ 

(Slobe) S4 Knowing 3*5 

Rogrammed Reading . Basic Military 

(Suillvin) 1^ Requirements S4> 

Reader's Digest Blue dackat's 

SkHI Buildara 2^ Manual 6> 

Reading Attainment Recruit Training 

System 1-5 Command 

Study Guide 6> 
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table 3 



Example of literacy requirements [dentifiedi in the 
JESP analysis, (from Anderson, 1982} 



CdWtENt READING 

• Foljewv highly-detailed step direction in order to accompiish a sequence of task 
activities. 

• Determine the enentiai menage of the paragraph or section of wHtteri material. 

• tnf^_^bm_ a written source, which does not explicitly provide required information, 
in order to make a decision. 

• Synthesize information from written sources which contribute to the completion of 
a tasic activity. 



IMPQRWATIQM itf^CgSS 



• ^cate a techh^l manual, field manual, or any related source document by 
code number and title. 

• Qie the tabre of ebhtehts. index system or sub-system heading, appendix and 
gj^ary to locate Information. 

• Determine, after scanning or skim-reading, whether the information is relevant. 

^ Cross-reference within and acr^ source documents to select Information heeded 
to perform a routine. 

• Organs information from multiple sourcM into a sequenced series of events. 
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Table 3(cont.) 
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lU^USTRATIOMS 

• Intirprit a tHrae-cJimensional pro|tctlon or exploded view of 65Jeci(s) for 
ammbiy, dtoanembly< or position in system or sub-system. 

m Follow illustrations, or photographs, arranged in a sequential order, as a guide 

• imegrata information frbrh various sources to select a course of action. 



FLOW CHARTS 

• Um a simple linear path of an organizational chart to list events in a sequential 
order. 

• UH i linear path of a flow chart to provide visual and textual directions to a 
^OMdure, to arrive at decision points, and to provide alternate paths in problem 
soMng. 

• Trihilite the significance of the symbols into physical activities. 
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